Abstract Parasitic infestations are one of the major problems in freshwater fish production. Clarias batrachus Linnaeus, 1758 (Clariidae) is a commercially important native catfish mainly used for food as it has very high iron content and other minerals. Unfortunately, it is difficult to breed in captivity and is highly prone to parasitic infections particularly the Myxobolus sp. The present article discusses a new species of Myxobolus identified as Myxobolus awadhii from the gills of C. batrachus. Plasmodia were found on the gill filaments with the intensity of infection to be moderate as indicated by gill plasmodial index (GPI = 6). The mature myxospores were oval to ellipsoidal in shape measuring 8.82-11.68 (10.57 ± 0.50) 9 5.76-7.37 (6.70 ± 0.36) lm in size. The present species was compared with species found from the same host and other resembling species as M. acanthorhodi, M. bhadurius, M. bilineatum, M. chrysichthyi. Present article deals with morphological and morphometric description of M. awadhii sp. nov. Morphological comparisons of the mature myxospores were done with the similar myxospores and species reported earlier from C. batrachus.
Introduction
India is enriched with fish biodiversity with 9th position regarding freshwater aquaculture in which approximately 672 fishes occupies freshwater habitats in Indian waters (Srivastava and Singha 2015) . The air-breathing catfish Clarias batrachus, belongs to the family Claridae and is a commercially important native fish widely used for food but some variegated and albino varieties are reared for ornamental purposes also (Abidi et al. 2015) . It is raised in mass culture with preferential habitat in derelict, shallow and swampy water which produces highly stressful environment for fish (Kumari and Sahoo 2006) . The fish exposed in traumatic environment prone to many kinds of diseases (Abidi 1999 (Abidi , 2000 . Clarias batrachus has higher risk to parasitic infestations particularly myxozoans (Abidi et al. 2015) . Feist (2008) reported that genus Myxobolus are the fatal parasite causing high mortilaties and economic losses to the valuable edible farmed fishes. Myxozoans parasites infect almost all organs of the fish with cosmopolitan distribution (Seenappa and Manohar 1980) . listed approximately 744 species of Myxobolus followed by 112 species in the year of 2014, from all over the world (Eiras et al. 2014 ). Several workers have reported different species of Myxobolus from Clarias batrachus in India (Abidi et al. 2015; Abidi 2000; Kaur 2014; Kaur and Singh 2012; Kalavati and Nandi 2007; Narasimhamurti and Kaavati 1986; Chakravarty 1943; Hemananda et al. 2009; Gupta and Saraswat 1993) . Investigations on the occurrence of myxozoans in fishes have huge significance, because of serious pathogenicity of these parasites and host mortality associated with them (Bandyopadhyay et al. 2006 (Bandyopadhyay et al. /2007 Székely et al. 2015; Fariya et al. 2018 ). The present article describes a new species Myxobolus awadhii sp. nov collected from the gills of Clarias batrachus.
Material and methods
During the study, sampling and collection of fish was done from river Gomti and Kaisarbagh fish market of Lucknow. Total 70 fishes with average length 15-18 cm and 275-400 gm were screened where two fishes were infected with the present species. Detailed screening of all internal organs and gills were done. Gills were infected with several cysts. Plasmodia was removed and teased on the slide for the fresh and stained preparations. The fresh myxospores were observed through a Nikon E600 microscope with various magnifications (with the immersion oil). Myxospores in fresh wet mount were treated with 12% KOH solution for the extrusion of polar (Fariya et al. 2018) . For permanent preparations, air-dried smears, were stained with Geimsa. Drawings were made from fresh and stained material with the aid of Camera Lucida and Corel Draw 17.0 software. Morphometric measurements of fresh spores (n = 63) were done with the help of software NIS-E-Br. Description of new species is prepared according to the guidelines by Lom and Arthur (1989) . All measurements are taken in micrometers while ranges values followed by mean ± SD in parentheses. Site of Infection-Gills Prevalence of Infection-2.86% Etymology-The species name M. awadhii sp. nov is derived from the 'Awadh' old name of the Lucknow city from where the host fish was collected.
Description
Observation of fish revealed beautiful white plasmodia embedded in the gill filaments of the gills. The plasmodia measured ranging between 0.28 to 0.39 mm (0.34 ± 0.04 mm) (Fig. 1) . Each plasmodia had hundreds of myxospores. The mature myxospores are oval to ellipsoidal in shape with slightly pointed anterior end in valvular view measuring 8.82-11.68 (10.57 ± 0.50) 9 5.76-7.37 (6.70 ± 0.36) lm in size. Ratio of the myxospores were 1.58. The spores were lenticular in sutural view measuring the thickness 4.49-5.10 (4.8 ± 0.21) lm. Two polar capsules are equal, pyriform, tapered anteriorly, united with suture but have a wide inter-capsular space at the posterior end measuring 3.70-5.89 (4.65 ± 0.40) 9 width was 1.16-2.17 (1.66 ± 0.20) lm in size (Figs. 2, 3 ). Polar filaments are coiled 5-7 times in the capsule along vertical capsular axis. Sporoplasm is homogeneous, having two nuclei and vacuoles and occupies the posterior half of the myxospore body below the polar capsules. The two nuclei of sporoplasm measured 1.22 lm and 1.35 lm respectively. An large iodinophilous vacuole is present with diameter of odinophilous vacuole is 1.95 ± 0.30 lm ( Table 1) .
The abbreviations used in the article are: LS Length of Spore; WS Width of Spore; LPC Length of Polar Capsule; WPC Width of Polar capsule.
Discussion
The new species Myxobolus awadhii sp. nov. was compared with species reported earlier from Clarias batrachus. M. saraswatii from kidney; M. shaochingensis from kidneys, intestine, stomach and M. koumingensis from gills, kidney, liver, spleen, gonads; M. utlouensis and M. clariae from cornea; M. clarii from liver, testes; M. kwangtungensis from gall bladder; M. leqingensis from gills, intestine; M. magurii from accessory respiratory organs; and M. tripathii from wall of gut and visceral organs of Clarias (Table 2 ). The study revealed that Myxobolus awadhii sp. nov differs from other species as M. acanthorhodi, M. hosadurgensis and M. coelii spores encompass unequal polar capsule. M. bhadurius and M. bilineatum varies morphometrically with non existence of intercapsular process. M. chrysichthyi possesses medium sized intercapsular process with relatively smaller and wider polar capsules in comparison to the present species. M. cultus spore has large intercapsular process while M. dongshanensis has no intercapsular process and both are comparatively bigger than the present species. M. hyderabadensis has bigger polar capsule while M. nokoueensis has smaller polar capsule in comparison of but both species have small intercapsular process (Eiras et al. 2014) . Furthermore, present species was again compared with the M. batae with uninucleated sporoplasm, M. puntiusii having a lemon shape myxopore with unequal polar capsule and M. filamentosus had unequal polar capsules as well as iodinophillous vacuole was absent. Based on above morphological and morphometric description and comparisons with earlier species it is inferred that present species is a new species which is named Myxobolus awadhii sp. nov. Hyderabad, Andhra Pradesh; Vellayani Lake, Kerela, India M. nokoueensis (Sakiti et al., 1991) Sarotherodon melanotheron 
